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Short  Report  ! 

Laboratory  transmission  of 
Venezuelan  equine 
encephalomyelitis  virus  by  the  tick 
Hyalomma  truncatum* 
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l:pi/oiUic  strains  ol  \'cnc/uclan  equine  eneephalo- 
invehtis  \'hL  virus  .Mphainrus .  tamily  I'ogaviridae 
cause  serious  disease  in  horses  and  humans  throughout 
the  New  World'  tropics  and  subtropics  'OCamhn  & 
(IkaVshn,  19X9  Although  various  mosquito  species 
serve  as  vectors  ol  this  virus  during  epizootics,  recent  ex- 
[xrimental  evidence  has  indicated  that  ticks  may  be  in¬ 
volved  in  the  maintenance  cycle  l.lN’ l  lilt  I'M  et  a!.. 
199J  ,  With  the  rapid  expansion  ol  air  travel  between  the 
Americas  and  Africa  and  Kurope  the  potential  lor  tm- 
poriatuui  of  \'HL  virus  imo  the  'Old  World'  poses  a 
threat  to  itnmunologicallv  naive  human  and  equine 
populations.  Hyalomma  iruneatum  Koch  is  a  tick  species 
commonlv  tound  in  Africa  and  south-west  Asia,  and  is  a 
known  vector  of  Oimean-C'.ongo  haemorrhagic  fever 
virus  XairoTirus.  familv  Bunvaviridae  LotiAN  ei  al., 
19X9  I'o  assess  the  vector  potential  of//,  trunealum  for 
\'KI;  virus,  larval  ticks  were  allowed  to  feed  on  a  vir- 
aemis  gumea-pig  infected  with  an  epiztxitic  \'EE  virus 
strain.  Subsequently,  ticks  were  evaluated  to  determine 
if  virus  replication  occurred  and  if  virus  was  transmitted, 
//  trunealum  ticks  used  in  this  study  were  maintained 
as  described  bv  Limhk  I'.M  el  al.  1991.  All  experi¬ 
ments  were  conducted  in  a  BI,3+  laboratorv  specifically 
modified  to  contain  ticks.  (Jumea-pigs  used  in  this  study 
had  not  been  previously  exposed  to  either  VEE  virus  or 
ticks.  The  strain  of  VEE  virus  used  iTrinidad  donkey, 
variant  1-A  is  almost  always  fatal  to  guinea-pigs.  Virus 
..ontent  of  sampled  ticks  was  determined  bv  plaque  assav 
on  \'ero  cell  monolayers  Lin  I  tlK  I  .M  et  u/.,  1992  . 

Initially  one  guinea-pig  was  infested  with  approxi- 
niatelv  2fKM)  tick  larvae.  One  dav  later,  the  guinea-pig 
was  inoculated  subcutaneously  with  Uf' '  plaque-forming 
units  PEL  ol  \'EE  virus.  f)n  day  4  after  infestation  the 
serum  viral  titre  in  the  guinea-pig  was  10  '  PEL  ml,. 
I'he  guinea-pig  died  5  d  after  infestation. 

More  than  XOO  fed  larvae  dropped  off  the  guinea-pig 
4->  d  after  infestation.  .\11  10  fed  larvae  sampled  after 
dropping  off  contained  \'EE  virus  mean  titrc=I0'^'’ 
PET  ,  range  lO'  ''-10^  *  .  Fed  larvae  started  to  moult  12  d 
after  infestation,  and  at  14  d  after  infestation  4  of  21 
pools  of  unfed  nymphs  [minimum  infection  ratc  =  3  105 
2  9"„  I  contained  virus  mean  titre=10'''  PEL.  range 

'  This  work  was  prepared  bv  an  emplovee  of  ihe  f'S  government 
as  pan  ol  oirivial  duties  and  therefore  cannot  be  copvrighted. 
'.Author  tor  correspondence  alternative  address  within  the 
f'SA  Department  ol  lintomologv.  I'S.A.VIL.  .AE'Rl.MS.  AI’O 
Al>  96546 


lO^'^-lO"  .  On  day  14  after  infestation  about  100  of 

these  unfed  nymphs  were  placed  on  another  guinea-pig. 
which  died  6  d  later;  however,  no  virus  was  isolated  from 
It  or  from  45  fed  nymphs  2  d  after  they  had  dropped  off 
the  animal. 

On  day  21  after  infestation  of  the  first  guinea-pig,  none 
ol  95  unfed  nymphs  sampled  contained  virus;  however, 
when  100  unfed  nymphs  were  placed  on  a  guinea-pig  the 
animal  died  6  d  later  with  a  serum  viral  titre  of  10  ' 
PHI'  ml,.  At  drop-off,  6  of  7  86"/ii'  fed  nymphs  con¬ 
tained  virus  mean  titre=10'^  *  PFU,  range  io’^-lO"*  ^  . 
About  80  partially  fed  nymphs  were  transferred  to  an¬ 
other  guinea-pig.  which  died  4  d  later,  with  a  serum  viral 
titre  of  10'’ '  PFU  mL,  and  28  31  90"ii  fed  nymphs  con¬ 
tained  virus  imean  titre=10'*  ^  PFU.  range  lO' ‘'-lO"'  * 
when  they  dropped  off.  At  56  davs  after  infestation  3  of 
14  21'4‘'ii'  subsequent  adults  contained  virus  mean 
titre=  10^*  '*  PFU.  range  lO'  --lO-* 

On  day  28  after  infestation,  2  of  40  pools  of  unfed 
nymphs  (minimum  infection  rate  =  2  200  ;  P'n  )  contained 
virus  mean  titre=10-  '  PFU  .  About  200  unfed  nymphs 
were  placed  on  a  guinea-pig  at  this  time,  and  the  guinea- 
pig  survived.  ()nly  1  of  124  O'8'’ii '  fed  nymphs  contained 
virus  titre=  UP  "  PFU  when  they  dropped  off. 

The  ability  of//,  trunealum  larvae  to  become  infected 
with  VEE  virus  while  feeding  on  a  viraemic  guinea-pig, 
trans-stadially  transmit  the  virus  to  subsequent  nymphs 
and  adults,  and  transmit  the  virus  to  susceptible  hosts, 
indicates  that  this  ispCciev  is  a  compclciii  la'ooraiory  vec¬ 
tor  of  the  virus.  Infection  and  transmission  rates,  and  the 
viral  titres  observed  for  H.  trunealum.  are  equal  to  or 
greater  than  those  observed  previouslv  for  Amh/yomma 
ea/ennense  infected  with  the  same  strain  of  virus  LlN  I  III 
(  I'M  el  al..  1992'.  Thus  if  VEE  virus  were  introduced 
into  south-west  Asia  or  .Africa  it  could  be  maintained  in. 
and  transmitted  by.  an  indigenous  tick  species. 
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